A simple and highly efficient first stereoselective total synthesis of a benzofused macrocyclic lactone, (3S,7R)-de-O-methylbotryosphaeriodiplodin has been accomplished utilizing Jacobson's kinetic resolution, Marouka asymmetric allylation, Stille coupling, and ring-closing metathesis (RCM) reactions as key steps.
Our retrosynthetic analysis, we envisioned that the target molecule 1 could be achieved from compound 9 through ring-closing metathesis (RCM). The compound 9 could in turn be obtained via esterification of alcohol 11 with a relevant aromatic core 10. It is proposed to obtain the alcohol 11 from commercially available hex-5-en-1-ol derivative (Scheme 2).
According, we began the synthesis of (1) from the commercially available starting material hex-5-en-1-ol. The protection of hex-5-en-1-ol with benzyl bromide in the presence of NaH gave the benzyl ether 13 in 90% yields. Epoxidation of olefin 13 with m-CPBA [10] afforded epoxide 14 in 90% yields. The epoxide was then subjected to Jacobson's kinetic hydrolytic resolution [11] using (R,R)-bis (3, 5-di-tert-butylsalicylide)-1,2-cyclohexanediamino-Co (II) complex to afford chiral epoxide 15 in 49% yield. Reductive opening of 15 with LAH gave the secondary alcohol [12] 16 in 82% yield. Protection of alcohol 16 with MOMCl gave the MOM ether 17 (80% yield) and debenzylation of 17 with LiNH 2 in THF gave the primary alcohol 18 in 80% yield. Oxidation of the primary alcohol 18 with IBX in DMSO gave the corresponding aldehyde, which was then subjected to the Marouka asymmetric allylation [13] [14] [15] to furnish the homoallyl alcohol 19 in 75% yield with excellent diastereoselectivity (97% as determined by 1 H NMR analysis). The homoallylic alcohol 19 was then subjected to benzylation with benzyl bromide in the presence of NaH to afford the benzyl ether 20 in 70% yields. Deprotection of the MOM ether using cerium (III) chloride heptahydrate afforded a key fragment 11 (Scheme 2). The coupling of the aromatic fragment 10 with aliphatic fragment 11 was achieved via the esterification of a carboxylic acid, which was formed in situ from acetonide in the presence of NaH in DMF/THF (1:1 ratio) to afford the diene 9 in 77% yield [19, 20] . Up on treatment of diene 9 with Grubbs II generation catalyst in CH 2 Cl 2 gave a macrolide 24 in 70% yield [21, 22] Eventually, hydrogenation of macrolide 24 by 10 mol% Pd/C in MeOH gave the target molecule 1 in 62% yield as a viscous liquid. In summary, we have successfully demonstrated the first stereo selective total synthesis of (3S,7R)-de-O-methylbotryosphaereodiplodin 1, employing Jacobson's kinetic resolution, Marouka asymmetric allylation, Stille coupling, esterification and ring closing metathesis as key steps. The configuration of the target molecule was established by Jacobson's kinetic resolution and Marouka asymmetric allylation.
Experimental

General:
1 H and 13 C NMR spectra were recorded in either CDCl 3 or C 6 D 6 on 300 MHz spectrometer at ambient temperature. The chemical shifts are reported in ppm downfield from tetramethylsilyl as an internal standard and signal patterns are indicated as follows: s = singlet, d = doublet, t = triplet, q = quartet, sex = sextet, m = multiplet, br = broad. FT-IR spectra were recorded in KBr pellets CHCl 3 /neat (as mentioned) and reported in cm -1 . Optical rotations were measured on a digital polarimeter using a 1 mL cell with 1 dm path length. For low resolution (MS) and high resolution mass spectra (HRMS), m/z ratios are reported as values in m/z; ESI mode. All chemicals used were of reagent grade without further purification, unless otherwise specified. Solvents were distilled prior to use: THF, toluene and Et 2 O were distilled from Na and benzophenone ketyl; MeOH from Mg and I 2 ; CH 2 Cl 2 from CaH 2 . All air-or moisture-sensitive reactions were conducted under either a N 2 or argon atmosphere in flame-dried or oven-dried glassware with magnetic stirring. Column chromatography (CC) was carried out using silica gel (60-120 mesh or 100-200 mesh) packed in glass columns. The solvents were distilled prior to use.
((Hex-5-enyloxy)methyl)benzene (13): To a stirred suspension of NaH (0.15 g, 6.26 mmol) in THF (10 mL) under N 2 atmosphere was added alcohol (2.5 g, 25 mmol) in THF (25 mL) at 0°C in a drop wise manner. The mixture was stirred at 0°C for 45 min and then benzyl bromide (4.2g, 24.5 mmol) was added dropwise over a period of 10 min. The resulting mixture was stirred for 2 h at room temperature and then quenched with a cold H 2 O (10 mL) slowly. The layers were separated and the aqueous layer was extracted with EtOAc (3 x 15 mL). The combined organic layers were washed with H 2 O (2 x 10 mL), brine (2 x 10 mL) and dried over Na 2 
2-(4-(Benzyloxy)butyl)oxirane (14):
To a stirred solution of compound 13 (4 g, 21.05 mmol) in CH 2 Cl 2 (50 mL), was added a solution of m-CPBA (4.7 g, 27.3 mmol) in CH 2 Cl 2 (50 mL) at 0°C. The resulting mixture was allowed to stir at room temperature for 3 h. The reaction mixture was then filtered and the filtrate was washed with sat.NaHCO 3 (3 x 20 mL), dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure. The crude product was then purified by column chromatography to afford pure compound 14 
(R)-2-(4-(Benzyloxy)butyl)oxirane (15):
A mixture of (R,R)-bis(3, 5-di-tert-butylsalicylide)-1,2-cyclohexanediamino-Co(II) complex (0.58 g, 0.96 mmol), in toluene (0.5 mL) and acetic acid (0.2 g, 3.8 mmol) was stirred in open air for 1 h at room temperature. The solvent was removed under reduced pressure and the brown residue [(R,R)-bis (3,5-di-tert-butylsalicylidene)-1,2-cyclohexanediaminoCo(III)-acetate, (salen) Co(III)(OAc) complex] was dried under vacuum. To the above brown residue was added racemic epoxide 14 (4 g, 19.41 mmol) and the resulting mixture was then cooled in ice bath and distilled water (0.19 mL, 10.67 mol) was added slowly over 20 min keeping the bath temperature 15°C. The ice bath was then removed and the reaction mixture was stirred at room temperature for 12 h. The crude reaction mixture was purified by silica gel column chromatography to afford the chiral epoxide 15 as colorless liquid.
Stereoselective synthesis of (3S,7R)-de-O-methylbotryosphaeriodiplodin
Natural Product Communications Vol. 14 (1) (S)-6-(Benzyloxy)hexan-2-ol (16): To a stirred suspension of LiAlH 4 (0.5 g, 14.56 mmol) in dry THF (10 mL) at 0°C was added a solution of compound 15 (2.0 g, 9.70 mmol) in dry THF (20 mL) in dropwise manner. The reaction mixture was then allowed to warm to room temperature and was stirred for 4 h. It was then cooled to 0°C, diluted with ether and quenched with saturated aqueous Na 2 SO 4 (5 mL). The solid material was filtered and washed thoroughly with hot ethyl acetate for several times. The combined organic layers were dried over anhydrous Na 2 4 (0.12 mL, 0.42 mmol, 0.15 equiv) at 0°C under argon atmosphere. The solution was allowed to warm to room temperature, after 1 h, silver oxide (0.2 eq) was added at room temperature and the whole reaction mixture was stirred for 5 h in the absence of direct light. The resulting mixture was diluted with CH 2 Cl 2 (15 mL) and treated with (R)-binaphthol (0.3 eq) at room temperature for 2 h to furnish chiral bis-Ti(IV)oxide (R,R)-I. In situ generated (S,S)-I (0.2 eq) in anhydrous CH 2 Cl 2 (15 mL) was cooled to -15°C and treated sequentially with aldehyde and allyltributyl tin (2 eq, 1.8 mL) at -15°C. The whole mixture was allowed to warm to 0°C and stirred it for 4h. The reaction mixture was then quenched with saturated aqueous solution of NaHCO 3 (20 mL) and the extracted with ether and the organic extracts were dried over Na 2 SO 4 , filtered, and concentrated in vacuo. Purification of the residue by column chromatography (silica, 15% ethyl acetate in hexanes) afforded 19. The absolute configuration and purity of the product was determined to be 99% ee. 
(4S,8S)-8-(Methoxymethoxy)non-1-en-4-yloxy)methyl)benzene (20):
To a stirred suspension of NaH (0.1 g, 2.57 mmol) in THF (10 mL) under N 2 atmosphere was added compound 19 (0.4 g, 1.98 mmol) in THF (5 mL) at 0°C in a dropwise manner. The resulting mixture was stirred at 0°C for 45 min and then benzyl bromide (0.33 g, 1.98 mmol) was added dropwise over 10 min. The mixture was stirred for 12 h at room temperature and then quenched with cold H 2 O (10 mL). The layers were separated and the aqueous layer was extracted with EtOAc (3 x 15 mL). The combined organic layers were washed with H 2 O (2 x 10 mL), brine (2 x10 mL) and dried over Na 2 SO 4 . The solvent was removed in vacuo and the crude product was purified by silica gel column chromatography to afford benzyl ether 20 as pale yellow liquid . Yield: 0.3 g (70% 
7-(Benzyloxy)-5-hydroxy-2,2-dimethyl-4H-benzo[d][1,3]dioxin-4-one (22):
To a stirred solution of 21 (0.13 g, 0.61 mmol, 1.00 equiv) in dry THF (5.0 mL) was added benzyl alcohol (0.1 mL, 0.915 mmol, 1.50 equiv) and TPP at 0°C under argon atmosphere. The resulting mixture was stirred at room temperature for 4 h. The solution was then diluted with EtOAc and washed with H 2 O (15 mL) followed by brine solution and then dried over Na 2 SO 4 . Removal of the solvent followed by flash chromatography on silica gel using 15% ethyl acetate in hexanes afforded the product 22 as white crystalline solid. Yield: 0.175 g (90% 
7-(Benzyloxy)-2,2-dimethyl-4-oxo-4H-benzo[d][1,3]dioxin-5-yltrifluoromethanesulfonate (23):
To a stirred solution of 22 (0.175 g, 0.583 mmol, 1.00 equiv) in anhydrous pyridine (5.0 mL) was added Tf 2 O (0.15 mL, 0.875 mmol, 1.50 equiv) at 0°C under argon atmosphere. The resulting mixture was stirred for 18 h at room temperature. The reaction temperature was lowered to 0°C and then quenched with a saturated solution of NaHCO 3 (5 mL) and then allowed to reach room temperature. The aqueous layer was extracted with EtOAc (3x 10 mL) and the combined organic extracts were washed with a saturated solution of CuSO 4 (20 mL) to remove excess pyridine, dried over MgSO 4 )-2,2-dimethyl-5-vinyl-4H-benzo[d][1,3 ]dioxin-4-one (10): To a stirred solution of 23 (0.23 g, 0.523 mmol, 1.00 equiv) in THF (20 mL) were added LiCl (0.069 g, 1.62 mmol, 3.00 equiv) and Pd(PPh 3 ) 4 (0.06 g, 0.047 mmol, 0.10 equiv). The resulting mixture was allowed to stir for 30 min at room temperature under N 2 atmosphere. Vinyl stanane (0.21 mL, 1.28 mmol, 2.00 equiv) was then added and the resulting mixture was stirred for 18 h at reflux (40°C). The reaction was then quenched with water (5 mL) and extracted with EtOAc (3x10 mL). The organic extracts were dried over Na 2 SO 4 (2S,6S)-6-(Benzyloxy)non-8-en-2-yl-2,4-dihydroxy-6-vinyl benzoate (9): To a stirred solution of 11 (100 mg, 0.403 mmol, 1.00 equiv) in a 1:1 mixture of DMF/THF (10 mL) was added NaH (60% dispersion in mineral oil, 62 mg, 1.48 mmol, 3.5 equiv) at 0°C under argon atmosphere. To this mixture, compound 10 was added (145 mg, 0.483 mmol, 1.25 equiv) and the resulting mixture was allowed to stir at room temperature at 5 h intervals (4 times). After 12 h, the resulting suspension was cooled to 0°C and then quenched with water (10 mL). The mixture was allowed to stir at room temperature for 30 min. The aqueous layer was extracted with EtOAc (3 x 10 mL), and the organic extracts were dried over Na 2 SO 4 , and concentrated in vacuo. Flash chromatography on silica gel using 15% ethyl acetate in hexanes afforded 9 as yellow viscous oil. Yield: 0.15 g (77%). To stirred solution of 24 (100 mg, 0.211 mmol) in MeOH (10 mL) was added 10% Pd/C (20 mg) and the mixture was stirred under H 2 atmosphere at room temperature for 12 h. After completion, the mixture was filtered through Celite and the filtrate was concentrated under reduced pressure. Removal of the solvent followed by purification on silica gel column chromatography (AcOEt/hexane, 6:4) afforded the desired compound 1as viscous oil. Yield: 100 mg, (62% 
7-(Benzyloxy
